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6LPXODWLRQ5HVXOWDQG$QDO\VLV
,QWURGXFWLRQRIWKHVLPXODWLRQV\VWHP
7KHVLPXODWLRQLVDGRSWLQJWKHVLQJOHPDFKLQHLQILQLWHV\VWHPPRGHOWKHFRHIILFLHQWVDUHVKRZQ
[G [T [G
 [H [7 ' 7
G 7- [/ 
7KH%(66GHYLFHDQGFLUFXLWFRHIILFLHQWVDUHVKRZQ
5 / ( 
7KHLQLWLDORSHUDWLQJVLWXDWLRQLV
8 8V į e3 
7KHVHOHFWHGRXWSXWIXQFWLRQPDWUL[LV
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$QDO\VLVRIWKHVLPXODWLRQ
y 5HJXODWLRQGLVWXUEDQFH
5HJXODWLRQGLVWXUEDQFHLWLVH[DPLQLQJLIWKHG\QDPLFDQGVWDWLFSHUIRUPDQFHRIV\VWHPVWDWHYDULDEOHV
VXFKDV3Hǃ8VǃįFDQIXOILOO WKHV\VWHPRSHUDWLQJUHTXLUHPHQWDIWHU WKHFKDQJH LQ WKHJHQHUDWRU IL[HG
PHFKDQLFDO SRZHU WKH WUDFLQJ SHUIRUPDQFH RI DFWLYH SRZHU 3H DQG WKH VWHDG\VWDWH DFFXUDF\ RI EXV
YROWDJH8VDUHHPSKDVL]HG:KHQWKH%(66GHYLFHLVLQVWDOOHGWKHDFWLYHSRZHURIWKHFLUFXLWLVWKHVXP
RIRXWSXWSRZHURI%(66DQGWKHDFWLYHSRZHURIJHQHUDWRUUHSUHVHQWHGE\3/
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
)LJXUH 6\VWHPUHVSRQVHVWR3HGLVWXUEDQFH

)LJLVVKRZLQJWKHV\VWHPVWDWHYDULDEOHV¶UHVSRQGLQJFXUYHZKHQWKHIL[HGJHQHUDWRUDFWLYHSRZHU
VWHSVXSIRU,WLVHDV\WRVHHWKDWWKHG\QDPLFFRQWURORIV\VWHPVWDWHYDULDEOHVVXFKDVǻ8Vǃǻ3/ǃ
ǻįǃǻω LVZRUNLQJ SURSHUO\ XQGHU WKH IXQFWLRQ RIPXOWLLQGH[ QRQOLQHDU FRRUGLQDWHG FRQWURO VFKHPH
)URPWKHǻ8VFXUYHZHFDQVHHWKDWWKHDFWLYHUHJXODWLRQZLOOQRWFDXVHWKHVWDWLFZDUSRIWKHJHQHUDWRU
WHUPLQDOYROWDJH7KHǻ3/FXUYHLVLQGLFDWLQJWKDWWKHRXWSXWDFWLYHSRZHURIWKHJHQHUDWRUFDQWUDFHWKH
IL[HG YDOXH UDSLGO\ 7KURXJK WKH FRPSDULVRQ EHWZHHQZLWK DQGZLWKRXW WKH%(66 GHYLFHZH FDQ VHH
V\VWHPZLWK%(66FDQDEVRUEDQGUHOHDVHDFWLYHUHDFWLYHSRZHULQWLPHVRWKDW WKHG\QDPLFSURFHVVRI
JHQHUDWRUVWDWHYDULDEOHVDUHFRPSHQVDWHGHIIHFWLYHO\ WKHRYHUVKRRWLVDSSDUHQWO\UHGXFHGDQGDVPRRWK
G\QDPLFSURFHVVLVJDLQ
y 6KRUWFLUFXLWGLVWXUEDQFH
:HDVVXPHWKHWKUHHSKDVHIDXOWRFFXUVRQWKHLQILQLWHEXVDWWKHWHUPLQDORIWKHWUDQVPLVVLRQOLQHWKH
IDXOW LV UHFRYHUHG DIWHU V IURP WKH RFFXUUHQFH DQG WKH VZLWFKJHDU LV WULSSHG VXFFHVVIXOO\ WKHQ WKH
G\QDPLFUHVSRQGLQJFXUYHVRIWKHVWDWHYDULDEOHVVXFKDVǻ8Vǃǻ3/ǃǻįǃǻωDUHVKRZQLQ)LJ:H
FDQ VHH WKDWZLWK WKH %(66 LQVWDOOHG WKH VWDWH YDULDEOHVZLOO UHWXUQ WR WKH EDODQFH SRLQW VRRQHU WKH
GLVWXUEDQFHZLOO EH VPDOOHU 7KDW LV EHFDXVH DW WKH LQVWDQW RI IDXOW WKH WHUPLQDO YROWDJH GHFUHDVH WKH
UHDFWLYHSRZHUWUDQVPLWWHGIURPWKHJHQHUDWRUWRWKHQHWZRUNZLOOUHGXFHVVKDUSO\WKHQWKH%(66GHYLFH
JHQHUDWH UHDFWLYH SRZHU WR WKH V\VWHP UDSLGO\ WR NHHS WKH V\VWHP YROWDJH ZRUNLQJ DV D 6WDWFRP
WKHUHIRUHDFKLHYHWKHDLPRILPSURYHWKHV\VWHPVWDELOLW\E\WUDQVPLWWLQJUHDFWLYHSRZHUWRWKHQHWZRUN
0HDQZKLOHWKH%(66LVDEVRUELQJDFWLYHSRZHUGXULQJWKHG\QDPLFSURFHVVVRWKDWWKHUXVKRIWKHURWRU
PRWLYHSRZHULVEHLQJHDVHG

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
)LJXUH 6\VWHPUHVSRQVHVWRDWKUHHSKDVHIDXOW
&RQFOXVLRQ
7KLVSDSHUGHGXFHVDQGHVWDEOLVKHVDPDWKHPDWLFDOPRGHORIWKH%(66DQGJHQHUDWRU$PXOWLLQGH[
QRQOLQHDU FRRUGLQDWHG FRQWURO VFKHPH LV DGRSWHG WR GHVLJQ WKH FRRUGLQDWLYH FRQWURO RI %(66 DQG
JHQHUDWRUH[FLWDWLRQ7KHGHVLJQHGFRQWUROUXOHVFDQFRRUGLQDWHWKHG\QDPLFDQGVWDWLFSHUIRUPDQFHRIWKH
V\VWHP VWDWH YDULDEOHV HIILFLHQWO\ ,W FDQ LQFUHDVH WKH V\VWHP RSHUDWLQJ VWDELOLW\ LPSURYH WKH G\QDPLF
UHVSRQGLQJSHUIRUPDQFHRIWKHV\VWHPVWDWHYDULDEOHVDQGDOVRPDLQWDLQWKHFRQWURODFFXUDF\RIWHUPLQDO
YROWDJHDQGDFWLYHSRZHURXWSXWZKLFKDUH UHIOHFWLQJ WKH V\VWHPRXWSXW YDULDEOHVRI WKHJHQHUDWRU7KH
UHVXOW RI WKH VLPXODWLRQ VKRZV WKDW WKH FRRUGLQDWHG FRQWURO RI %(66 DQG JHQHUDWRU LV SURSLWLRXV WR
LQFUHDVH WKH V\VWHP RSHUDWLQJ VWDELOLW\ %\ XVLQJ WKH %(66 WR FRQWURO WKH DFWLYH DQG UHDFWLYH SRZHU
FRRUGLQDWHZLWKWKHJHQHUDWRUH[FLWDWLRQWKHG\QDPLFSURFHVVHVRIV\VWHPVWDWHYDULDEOHVZLOOEHVPRRWKHU
DQGWKHUHVSRQGLQJWLPHZLOOEHVKRUWHU
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